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(54) YCTPOtiCTBO AH* PEMOHTA 06CAA- 
HOPt KO/lOHHbl 

(57) H3o6peTeHne othocmtc« k peMOHTHO-n30- 
' /ihumOhhwm pa5oraM o6c3ahux koaohh ne<p- 

Tera30Bbix CKua*MH aa» BoccTaHOB/ienwa nx 
repMeTM»tMOCTyi. Uenb - noQbmjewe HaAe*no- 
ctm ycxaHOBkM MeTa/i;iv***ecKoro n/iacTwp* 
(Mfl). B KOpnyce ycipoftCTBa ycTanoeAeMbi 
aneKTpoABwraTe/ibc peAy^TopoM. rwAPonacoc 
u rMApouM^wiiAp c rio/JbiM nopaiHeM n idto- 
kom. noA Mn Ha ean V topnyza ycTaHoaneha 
pacKafweaiomafl ro/iOBica (Pf). B hh>kh^ **c- 



TM KOpnyca C B03MO^CHOCTblO B3aMMOAewCTBWA 

c MR pa3MeuneH ynop c jkcctko cbr33h h wm c 
hum npuBOAOM ero oceeoro nepeMemenn^. 
H3A Pr pacno/K)*en flopHupyK>mnft Konyc. 

yCT3H0B/ieMHy(4 H3 WTOKe C B03MOXHOCTbK> 

B3anMOAeKiCTBwifl c Mfl npwaoA nepeMeme- 
HuftynopaBuno/iHeH 8 e^Ae AnOOepeHunanb- 
Moro nopujHn. yciaHoe/ieMMoro b tcopnyce n 
o6pa3yjouiero c ero cTenKaMw z^e KaMepu. 

O^HB M3 KaMep rMMpaSAMHeCKH CBJ»3aH3 K3Ha~ 

/iom c no/iocjbK) MarMeTaHMR, a Apyaa - APy 
ruM KfiHa/iOM c nonoctbio ec?.cbiBanMfl 
rviflpOHacoca. Me>KAy co6otf KaMepw CBfl33Hw 
KananoM c pacnonoxenNbiM e hcm o6p8thwm 

K/ianBMOM CO tUTGKOM. KOHyC. Hp0XOA« "0 MP. 

Aec|>opMVtpyeT ero e uk/whap h npwxuMaeT k 
peMOHTwpyeMOM Tpy6e. nepeMeiuaeMaa 
ec/ieA 3a KOKycoM PT co3Aae r Aono/inwTenb- 
HyK) n/iacTusecKyfO Ae4>opMaiiw»o, npvt aoctvi- 
xehUH aepxHero no/ro>KeHvi« PT cbomm 
topuom B03AeviCTByeT «a ujtok Knanana, koto- 
pbivt oT/pwoaeT AQCTyn pa604ew skuakoct* m3 
KaMepw H3A nopuiHeM no icaHany b no/ioctb 
BcacbieaHH* ruAPOHacoca. KoHtaKTHaw n/io- 
maA^ h y/*ep>«K8s»omee ycn/me Mfl na cTenKe 
o6caflHOvi KOnOHnw AOCTaTOMMbi a"« ero yA^p- 
*an**. 1 nn. 
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H3o6peteHne othochtch k ycrpo^ctaaM 
- pj\9\ pCMOHTHO-M30/inuuipHHbix pa6oi o6cafl- 

HWX KO/10HH He^TerB30BWX CKB3>KHH c uenbK) 

BOGCtaMoe/ieKn* repMeTUHHOCTM. 

Lle^bio M3o6peTeHnn wenReYcn rioebJUje- 
»iwe HaAe^HOCTM ycraHOBKn Mera/inuHecicoro 

n/13CTWPfl. 



Ha MepTe^e cxewainHHO M3o6pa>*eHO 
npeA^araeMoe ycipo^CTBO aa» peMOHra o0- 
caAMow ko/iohhw. npoAonbMbtii pa3pe3 

B ttu/WNApuMecKOM KOpnyce 1 ycTpOMCT- 
ea. cnycKaeMoro b ck Ba^KMny Ha t<a6enc 2. 
pacno/io^eH 3/ieKTpoflBnra7enb 3 c peAy* T ^ 
pOM 4. Aey^ nn y MJK€ P HW ^ ruAPOnacoc 5 c aca- 



lbMM \ 



cbiBatomwMU 6. HarHeiaie/ibHwMH 7 wt peAy* - 
uhohhwm 8 xnanaHaMw. /wapouujimhap 9 c 
nonbJM nopumeM 10 v\ wtokom 11, AW<p<t>€peH- 
uwam»HwA nopweHb 12, flBnaK>mnwc« npwBO- 
AOm oceBoro nepeMeiaeHns yn.opa 13. w 
xeCTKO C HUM C8ft33HHWM. AOpHHpyKDlilMW KO- 

nyc 14 c noAnpyxuneHHbiMvi nnaBa»omnMM 
nnawxaMK 15. pacKaTbieaioinafl ronoeKa 16 h 
npoAOnbH0-ro<J>pvip0BaMMWft MeTannuneCKviw 
rmacrwpb 17. Pa6oni/ie nonocTK rnApouwm*M- 
Apa 9 n nonoro nopuiHw 10 rMApaanuMecicM 
ceflaanw Mexay co6oft no xaHany a. sepe3 ooa 
npy>KMHeHHwvj 30nOTHHK-nepexn>OH3Te/ib 18» 
xaMepa, o6pa3oeaHHa« cTeKK3Mw xopnyca u 



ca nocTynaeT d kaMepy h3a AW<£<t>epeHUwa/»b- 
hwm nopuiH€M 12 w paGoMee A» Bn eHwe nepes 
ynop 13 yAepxwaaeT npoAOnbMO-rocppwpOBan- 
nwrt Mevan/iMsecKHM nnacTwpb 17. npn 3TOM 
5 o6paTHwi?i Knanan 19 aakpwT. 

flocne aocth>k€hm« Heo6xoA M ^»oro Aao^e- 
HKifl noAnpyxnHeHHbiw< aonoTHwx-nepexnK^a- 
Te/ib 18 nepeMecTMTCfl bhh3 ao ynopa, 
OTxpwBaa Aocryn pa60Mert xwakoctvi no K3h3- 
10 ziyanoA nopiueHb 10 rnApounn>iNAPa 9. 

XJopHHpyiomu* xonyc 14. npoxoA* no 
nnacTupio 17, ^opMwpyeT ero b qnnnHAP w 
nptDKMMaei x peMOHmpyeMoti Tpy6e. a ero 
n/iaaaK>iUMe nnaiaxw Kanw6py»oT. co3 A aBafl ra- 



nviOOepeHunaabHUM nopWHeM 12, r^APae/iu- 15 paHTMpoeaHhuii Har«r. nepcMeiuacMan Bcnen 



necKM cBflaana no tcaHanyJc nonocibio name- 
TaHMB rwApoHacoca. 

Apyra« KaMepa, o6pa30B3HHaa CTemcaMw 
KOpnyca h A**$<l >e P eKl * v,a,lbMb,M nopiuneM. 
mApaB/wMecKw cfeA3ana c nonoctbK) Bcacwaa- 
Hi/io ruAPOHacoca K3K3noM#. 

B AM<t>'4>epeHm4a/ibHOM nopujue A ia coa- 
st* o6evix KaMep awno/men xaHan c axcwanbno 
pacnono)KjeKHbiM o6paTHbiM xnanaHOM 19 c 



3a AopHnpywmviM KonycoM 14 pacoTbiBaio- 
u*3R ronoaxa 16 co3AaeT AononHWTenbuyx) 
n/iacTviHecKy»o Ae^opMauuvo nnacTwp* 17 no 

MaKpO- H MHKpOHepOBWOCTWM BHyTpehHe* 

20 CTeMKn o6caAriort KonoHMbi u ynponhweT ho- 

BepXWOCTHWM CAOW BrtyTpeHHCtf nOBCpXHOCTM 

n/iacTbipw 17. flpvt AOCTuxeHnw Bepxnero no- 
noxemia A opHupyioman ronoaxa 16 cbomm 
topuom B03AewcTByeT ha ujtok xnanana 19. 



UWL - y H ' ^ „^ .r,, ^^imnriui wan flM rfi^^nft KUMa^b HbJ M POD 



hom nonoxeHMM KnanaH 19 3aicpwT m pa3Ae/i»^ 
eT KaMepu, o6pa30oaHHbie 

A uc>tt>epeMuwanbHbiM nopajneM 12 co deHKa* 
MWKppnyca. BHyTpewHflfl nonocTbycTpov\CTBa 
3anonHeMa pa6oMeft xwnKOCTbJO m cKOMnen- 
cupoBana c BHeoiHew cKaax^HHoPi cpeAOvi 
anatTuHHUM KOMneHcaTOpoM 20. AopnupyK>- 
iMvtft xonyc 14 m pacKatbiaaiomafl ronoBKa 16 
yCTanoBneKbi Ha icoHue nonoro lUTo^a 1 1, npw 
3TOM,papKaTW8awuiaa ro/^OBKa KMHeMatwiHe- 
ckvi CBfl3ana c 3/ie<TpoABnraTe/ieM 3 Mepe3 
T^neciconimecKuvi aan 21 KOpnyca. ycTaHOB- 
neHHW^ Ha qnopax KaneMMA e nonoM iuTOKe 1 1 . 
nopajv.e 10» CB«3aHMbiii C hmm Ban 22 m nnane- 
Tap.HWF* peAY^Top 4, Ha eany 22 ycTanoBneH 
aKCueHTpMK 23,cny>camMii npneoAOM Aayx 
n/iyHxepoa r^ApOHacoca 5. 

npOAO/»bHO-ro4>pnpoBaMHbi^ Meran/iUMe- 
ckuwi nnactbipb 17 e TpancnopTHOM nonOHce- 
huh pacno/io^en MexAy. T.e. yAepxviBaeTca 
AOpnwpy»OavnM KonycOM 14 m ynopOM 13. 

J\ns\ 33KpenneHnn ycTpoftCTpa b KonoHHe 
oho cHa6xeno ynopMbiMH QjnuncaMw nnn »ko- 
ppMn (He n0Ka33Mbi). 

ycTpovicTBO pa6oTaeT cneAyom^M obpa- 

Ha MHtepBane npoaeAennfl peMOHTHo- 
n3on«uuoKMbix pa6oT no Ka6ento 2 BKn^aei- 
Cfl anexTpoABiirarenb .3. xotopwvi nepe3 



CTH H3 K3MepW h3A ^$ ( ? ) ^P ett ^ Ma ^ bHb,M n0p " 

uineM 12 no xaKany 6 b nonocTb BCacwBaHM« 
mAPonacoca. 

8 arOM nonoxeHMn KOHtaKTHafl nnoma A ^ 
30 h yAepxuBaiomee ycn/iwe nnacTUpw 17 «a 
ctenKe o6caAHoPi koaohhw AOCTaTOHHbi a^« 
ero yA^P^^o^HWfl w AWt^^PSNU^flbMbift no P' 
ujeHb 12 BMecTe c AopMwpyiomMM KonycoM 14 
m pacKaibiBaiouAeM ronoaKOw 1 6 nepeMecTwrc* 
BBepx, o6ecnesviBap nonnwCi wx bwxoa m3 n/ia- 
CTUpP 17. 

nocne aaeepiueHMq paSorbi noyctaHOBKe 
nnacTupA 17 3neKTpanpwBOAOM 3 o6ecneHM- 
Baerc* oceo6o>KAeHMe xopnyca npw6opa ot 
CieHxw o6caAHOi?i xdnoHHbi m 3areM ycTpoftcr- 
bo TpaHcnoptupyeTCw na noaepxHocTb. 
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(DopMyna v43a6peTCHHR 
YCTpowCTBO Ann peMOMTB o6c3amom ko- 
noHHw, BKjitoMaiomee Kopnyc. ycTaHooneHHwe 
b HeM anexTponpHBOA c peAyKTopoM. ™apo- 
H acoc m rwAPOU^nMHAP c ncrntJM nopiuneM w 
ujtoxom. MeTa/inwMecK^ nnacTupb. ycTanoa- 
neHHyio noA hum Ha Bany xopnyca pacxaruBa- 
K>my»o ronoaxy vi pa3MemeHHbiPi b HMXHew 
sac™ xopnyca c eo3MOXHocTbK> aaawMOAen- 
ctbw« c MeraAAMMecKUM nnacrwpeM ynop. o t- 
nunaioiueccp TeM, mto. c uenbK> noswtue- 
Hvifl HaAexHocTw ycTanOBKM MeTannnMeCxoro 



3KcueHTpwK 23 fipMBOA^ b AeftdBMc o/>yH3K6* 55 "««W- n ^^ o ^ 0r0 nepeMeme- 



pw rviAPOHacoca 5 m oahobpcmcm ho bo Bpaiue 
hug Mepea Ba/iu 21 m 22 pacxaTWDaKJiuyK) 
ronoaicy 16. HepBOHasanbHO xopnyc 1 npn6o- 
pa 33HKOpwoaeTc« o xonoHHe Tpy6. a 3aTeM 
pa6oMafl xv: A KOCTb no <aManydor rvmpOHaco- 



c ynopOM npwBOAow ero oceeoro ncpeweme- 
hh« w pacnonoxeHHWM hsa paCKaTwaawinew 
ronoBKOv?! AopHwpyiomuM xonyCOM, ycTaHos- 
nenHbiM na LuTOxe rHApouwnMHApa c bo3mo>k- 
HocTbK> B3awiM0AewcT6MR c MeTannvmecxnM 



n/iacTUpeM. oan Kopnyca KMHeMaTHwecxw Can- 
aan c 3necrponpwBOAOM. npneoA oceeoro ne- 
peMemehHw ynopa sun q/i mch b 8*Ae 
AM4><t>epewuMa/ii»Horo nopwnA, ycTanoe/ieH- 
Horo e icopnyce m depaaywiuero c ero CTem<a- 5 
mm A»e *aMepu, rMAPaennMecicn CBR3aMhbie 
MexAy co6o* icaManoH c pacno/io*eHHWM b 



!1 • 6 

N6M o6p3THbiM K/l3naHOM CO UlTOKOM, H0H 

3tom OAMa H3 KaMep rnApaBnnMec*ii cB«33Ha 
c nonoctbK) Mar Heram**. APyra* - c no/ioctbio 
ecacwBaHMfl r*ApoHacoca. 3 AOpMwpyioimi* 

KOHyC yCTaMOB/ieH C B03MO*CHOCTblO B33UMO- 

AefiCTBHfl b BepxHeM nonoxeHMM co lutokom 
06paTHoro K/ianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 6, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1 , of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 1 7, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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